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m » 

mmi^m - 

[0002] ifi^. -r>>i/^-;/ME^;^fe75Sa g ^ixTV>5o -r^i^v?::^-;/MB^;^5*f4> ^^-^5^ 

[0003] *i£T'fi. r^-i^m^i^^ffl^tb. -r^iJ'v^^^/MS^t-ioT;*;^— 

— i;7^^c2 — f>-i^mf^^^Mx.tz-^:z^{cX^X:iJ^~mi-^r^l^^n^j:om^-hh^. 
[0004] ^fc. ;{7^— 'YVi^>^inyb7°y:/^(^J:S''^*®W"fnWJ«. ----yK. 
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m^<Dy<'^-:y{it^m^t^i. o^m)<^i^^m^i^mi^¥\m^rfi^tix\,^^(7yti 

<Dm^^m:bim\^x\-^. ±umm^m^m\^^xm&ri.±m^. -^-^v^^^^-^m 

m^mM^tix\^^^o 

[0006] #ff:5:Ml:#^2000-290559-i-<Zj^ 
#rF:SCili2 : #^2001 -288392-^<2^f$g 
#rF:ScSfe3 : #M 2002 - 3 7 12 14-^<2i^ 
ii#fF5:i?!^4 : il#rfB2002 - 371079-i-<i5j# 

[0007] :^mmt-i. ±^(ommi^^mmu b tBii'om(Dmmmm<. m^^M.m^m 
mttmm^m^vx'^t-r^ho^xh^bo 
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[0009] — flS^(l) 



[0010] (±|E— ^^(D 'f : Afi. 5M1i^^v^T:/fi)c^A-NH (Dm&^^-To B'iS^XJ^B 

2 



b-c. tk^i^^^. ^^c7>/^^J[l^^. ^mmm. mmmm. i^rm. ^j^^- 



[^b3] 
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[0011] -ilS^(2) 




[0012] (-^^(2)ct':Z'tt./^>:yh<^SJ&S3fe^<Tpffi;6So. 20i^±om^iS§H4S^^ 

-To z'{4. tK^JF.^. ^iteJ^S. 5S=#^S*fcfi^^^S^«i-<, r\ r\ r\ r^4 



5 



11. :2|s:^§^l-'^^fE^i^«. tfffai~ 9(7)1/ ^-ftL76^-JS^-fE«^<7)-t'^^^mfi£^fe^ffl 
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[0017] :^mm(D^>'i^m.^<^-T:mm:^t\.?)±ti—^^(i)X'm^Mit^mi-i. w^ttt 

o 

2 
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[0019] [its] 



— «!5ft(a) (b) 




[0020] _tte— ^^(a)~(f)(DR'~R"'(i. m^nm-t^m^&G. k\ R'irinc^ms^ 

m-To ±15— ^S:^(a)~(f)05^. $f*bV^0^4-il^^(a). (b) X'^^ixSt'^i/- 

r\ R'ji. Ti^mm^. ammms ^^mm. mmmm. T->yus, r 

LTv^-tt3J:^/\ r\ R'-e^$tL^^f^Lv^a^S^4. 7K*im^> flift^i^S, 
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o ^hi^fii-^v<it7kmm^. ^^mm. mmmm. rv'/us, T/u^ryu*fc«Ty 
[0021] G. r\ r'«. #^ 3435:lt. tk*!^^^ ^Nny^m^, ^^mm. m 

ry— /^>5.yv:7^':::i/i'S, ;^/i'>'T^'i'>'^^, :Sfcfi;^y^/}Ng^^U. =§-S{±Mt- 
[0022] GT'^^tL^if *bv ^S^aStbT^i. tK^M^s ^M=iy>j[^^^, BgBSi^S. ^§ 

ctf3^ff*L<f47Kmj^^^. /^D^Vl^^, T/u^/uS. tKD:¥->S. T/u=3 
ry— /u;^:^^^^^^. Tv'/u;^-=arv^S. T/^^Js^/uS^fcfiry— yuSSfc^ilg 

[0023] r\ R'T'^^tLS$f^LV^M^S<tbT(i. tK^JH^. T/i/=¥/uS. T/U='^->:^7/U 

S^iM^-S^&SSr^bTV^Tt>J;^\ R'^R'^bSV^fiR'^R';65^-a■UT5~6M^i^ 
?l^^LXtjJ;V\ A. R\ r\ R\ R\ GT'^^i^2>#gmS;!•5M^^g^»^*i-S# 
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[0024] -^^(i)-x:'m^ti^Tywm-7km\±m^vh^m^i^i~i. a. r\ r\ r\ r\ 

y'>i^^7^:/. ^V'yj>^^:t>. y^^^A^;^^^) . Tl^^::^^M.^:t:yioXXl^m:ti^^ 
[0025] ^T. G.R^R^T^$n5SmS^C0V^Tf¥b<t5i|g-r5„ 
[0026] :*:PJ^»(;i*5V^T. flgMi^Sfi. T/U^^/uS. e«ITyu^/wS. TJi-^^JX^m. W. 

[0027] *0j^^i;i*3v>T. Ty-/i'S*3j:t>*SJ^Ty-yuS^:s9*i-s„ r 

. %ti\t:m(o^mmiim't\^x\^^xhx\\ ^mmmt\^x\:t. 5M^fc«6Mfi<^!S 
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/^:;^/^7^^zl/^S. Ti^/wS, :^/v:77'^>('/i'S, ;t7/w^^-<yuS, 

[0028] j^/w^^^r/i'Xt-fi^ ei^*^W1-a:^7/w<^>t'/uS*5j;TJ«MMife<^;&/w<^-r 

[0029] ryi'=i=3rv';;i7yu4f— yi^Si^fi. g^S^^-t"^7'/^='=^v^;^?/^#~=/L'S*3 J;t>'^M 
^^;jS2~120T/W='^i/;*yU:^}?-7US;&S$f^bV\ g^S<7)^Fr|(c(i, '<:t>^^m 

[0030] T-y— yi^:<^=3s^i^:^7i>7}f=.v^-Sim, Mii:S^^i-'5Ty--/i^::r=3f-'>;{7/b7K— yi^Sio - 
J:T>*MS^<7:>ry— /^:^^>';*;yi-/J<— /u-S^O^-^^tb-So ry— v';<;/^#::^/vS 

[0031] T'>/uS(c{i> m:i^&^?^i-^T~y/umisXXJ^mW:i^<^Tiy/i^&7!)^^^Mo T-y 

mS<^0»J(-f*. T/^^i^e/S, tKP=ar->S. *5J;Uf'i':^>'l4^7K14S;5S-g-^tb5„ T 
[0033] 7V—/i-:t^'>miai. m^^^^i-^7V-yi^:t^iymi6Xrjmm^<DTV—^i^ 
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[0035] ;tfyw<^-r/i--;^=^^>SlcH^ g^S^^i-5;i7^w<^^yu;^as^v^Sioit>'Mg^ 

[0036] T^\^^/)^&^tntTv-^i-&-^tn'mmm^-^m^^titcTx/m<Dmmmi^. ^ 

[0037] Tiyj\^T^ym^n. gms^*i-^T>'/^r5yS;6s-^^ixs„ mjfar-^/L'T^y 



[0039] ;^/u:7r^-ry^T5/S(-(i. KifeSi^^i-5>^/u:7r^-r/uT^y»*5J:t>'tl«ift 
[0040] T/\^=^^i^:ltjju:^^yUT^y&[:^ii. m:t^&^^-t^TJu=i^->:if/U7js:^ji'T5.ym 

[0042] T/^^/\^RUT])—/^^^^yt-^^i'T^yma'i.W:^^'t^i~^Tji-^/i-RrjT]) 
[0043] T/u^/u, ry— /i-^t/^mm^^^gt-fi^ g^s^^-rsT/u^yi-, ry— /ujs^ 

^SoMl-fi. y5^/i>f^pd-S. 2-t°y v^/i/5^:^S;6s-g-^tL-5„ 

[0044] T^u^/u*3J;t/Ty— /uSo^'y.hLTti. ■^ti'^'iiy^v;^/^^!^— /^g*5 
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[0045] ;^/V7T^^>'i'Sl-fi, gi^Silr*-f-5;^/i'77'^^/^S*5J:t>*MBi^o^/i^7T 

[0046] J^*5V ^T. ^LV ^Ti/^^fi. ±fE— JlS^(2)-t?^^ti^t(^T'fe5o 

p{it;i50. 30~1. O(Dm^S^?H4ST'fcS(D7)S0^bV\ $f*UV^:i.^^^7:^mi^S 

~12C0Tv'yvS, j^^^2~12(7)T/u^>'U;*-^i^:^y^jK— yi'S, — hoS. v'TyS 
, ;^^^l~12WT/V^/v;^>'U5j^=/wS. j^^^6~18<75Ty— /Wi^/u^^^/vS; 

[0047] r\ r', r'. R'tt. -^S:(l)0:^-^^;[Il«Tfc^o.R\ R'«. tK^JI 

mhmm. ^^mm. mmmm. r-y^i^m. T/^=^i^:f3j\^^<^^um. ry-/^ 

:i7/W<^^/uS. .T/u^/U':S.tJ«Ty— 

>^^u7r^-r/i-s^^-ro fj:f}^X'ii. T^^mm^. ^m^mm. mm^m. n^/i-m. r 
[0048] Q(±, yKmm^. Rmmm. ^mmm^t^iimmmm%:m-ro ^j^^^x-h. q{±5~8 

, 'e?'l);t(i*-^^^irV^. ->^P^^/^:/it, v^^^^o-^^^r-t)-^^^ ->^d-^7°^>'^, v^tJ^n 

:^^i?>'^. ->iJ'D-^=ar-t^^, t-yv'^m. t-y^i^^m. t'^v^^^s, t-y^v^^^^, h 



14 



[0050] rrX*. S^£ZHC:BI3IU-C. *BJ^II^'X'fflV^bttS>'^^5'hO«mS^^ a 

(Clou ^TlftP^■r5o hIiJ«-<^^if ^^M^^*:t^Sf£;*:^c«5p^tcS.f^-rgmS 

(Dm^'k^Am^m-r^tci!bi<11935m^L. p. Hammett (::ct'9S'^$tLfcg^IIJ 

M^t-i. J. A. Dean$i. TLange's Handbook of Chemistry J||12)|S. 1979^ 
(McGraw-HiU)^r<k^<^m^JiiTIJx 122-^. 96~103H. 1979^(m^^) {CP 

[0051] y^^^yhW^m^W^. o pfg/JSO. 60j^^±cD«^P^?|'t4£i:bT{i. ->TyS. -hP 
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1i*^(^J;t(^. 2— <^^y';^^1^yy/K 2-^>'y^Ty'Jyi'. l-7iii=/u-2- 
[0053] SulS-^^(l)T•^^nSTi/^3|s^tb-C#^^:$f*Uv^gmS<7)a^-g•t>■e:^±. i^Jl 

(D)Gtt. $f*U<fi7l<mi^^. ^^CI<>'^J^^. T/U^ar/uS. tKo^^v^S. T5:yS. 

(=-)B'*5j;TJ«B^i. ^n^*n-CR'=. -CR'=-efci9, ^UTZinbR'. R'fi. # 

[0054] -^^(l)T'^$i^5'^t:-^#lO»Sb^^«^^S<^5m^'g'^p■a:^co^^x^4. ® 
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[0056] (a) Tia-lB^^ (3) xm^Mit^mt. i^Tyimitt:^!t^^^Xi^Ty=-'>M,m. 
. (b) _b|5XS (a) Xli^f^:^intci^Ty~'>J>^m.t:Ts&-^^(4) X^^Mp^yzTVl^ 

(c)m.m(DW^Tx\ ±mjim(h)xmf^i^iitz^t^mt:r/i^^/i^im. ry-yw 
1) xm^Mit^m^mj^-r^o 
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[0057] Wke] 

— «5C (3) 

A-NH2 

—m^ (4) 




[0058] (^^. A. G. B\ b\ r\ R^i'X±m—^^(l)<Dm^i:mm'Chi>o ) 

[0059] J^AT^-:*:^PJ^-*iV^T^^*b<fflV^5r,^<DT♦^5— ^^(l)T-^^H5^b'g'i^(^ 
[0060] [^1] 
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on 







it: 
o 
o 
o 





o 
o 
o 



X 

z 

CM 

o 





CM 



CO 



[0061] »2] 
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f0062] »3] 
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A-Y H3C 

I >=N FU 

Ri H— N 

R2 





^ Ri 


R2 


R3 








CHa SO3K 
-<>-CH3 
CH3 




CHa SO2K 
-Q-CH3 
CHa 


9 




CHa 

— (__^S03Na 




CHa 

— ^^SOaNa 


10 


i|X)_ 


CH3 

— O— S03K 

ch7" 




CHa 

— ^^^SOaK 
CHa 
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-IX) 


CH3SO3K 

CHs SO3K 




CHa SO3K 
— ^-CHa 
CHa SO3K 
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CH3 

-Q-SO3K 




OCH3 

-O-SOaK 
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[0064] [^5] 
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[0065] [^6] 
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[0067] ^tz. mf^-ii^ii^Us^ma-i. ^m^J:if(DmM(Dtci^. Mi^^Rrjm:ff^\±^±^ 

C. I. y4U^h\^^yh'2, 4, 9. 23. 26, 31. 39, 62, 63, 72, 75, 76, 79, 8 
0, 81, 83, 84, 89. 92. 95. Ill, 173. 184, 207, 211, 212, 214, 218. 221 
, 223, 224, 225, 226, 227, 232, 233, 240, 241, 242, 243, 247. C. I. V 
^U'^W<'<^\^^yV7. 9. 47. 48, 51, 66. 90. 93, 94, 95, 98. 100, 101. C. I 
. T'>'>Kl^.yK35, 42, 52. 57, 62. 80, 82. Ill, 114, 118, 119, 127, 128, 
131, 143, 151, 154, 158, 249, 254, 257, 261. 263, 266, 289, 299. 301 
, 305. 336, 337, 361, 396, 397. C. I. Tiy^y}^y<^^\^yYb, 34, 43, 47, 48 
, 90,~103,"126. C. i: ^JTV'T^zfX^yVS, 13, 17, 19, 21, 22, 23, 2"4, 29"; 35" 
, 37, 40, 41, 43, 45, 49, 55. C. I. 'JT^7-^Zf^<^:t\^yhl, 3, 4, 5, 6, 7, 8 
. 9, 16, 17, 22, 23, 24, 26, 27, 33, 34. C. I. iX5/:J'WKl2, 13, 14, 1 
5, 18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39, 45, 46. C. I. v-j/^'y-?^ 
;*-l/.yM, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 35, 37, 39, 40, 48^^ 

[0068] :*:^ejl::*5i/^T{i. y\^t±.m—m.^{l)X-m^fi^it^m^hm\-tH^^pfi:<th 
l@^;&/uji<=arv'yuS^Wi-5^#;^^b'^i^^T>'^c^:te;J)^^il{m^^i'^^.f<<bt3l@ 

it> \^\%. ^^^<ik^(Dm(Dm^tmm^^:Ltr^x^^. 
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[0071] ^/v:^-^iy/\^m^m-r^'^^m\t^my.\t^<Dm.tL,x\-i. M.w-m^z.kt^ 2-tK 

^SE', 3-t:K^-df--v'■^2^--^:7hzIl^,' 6-tKDdrv'-2--:h7h3i^, 

[0072] zLir^h<D-^j\^^-^'yj^m^m-ti>'^^mit^miSLXf't<Dm^hm\-fM^ 
[0073] ■^wn<D^>"!7f^i&m^^^^x\-x. -Wi^{i) xm^M^[:^mt:^/i-7f.^i^^um 
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^'tL^^4<7)S»i:b-C$f ^L<{i4: 1 — 1 : 10, J:"?^? *L<(i3 : 1 — 1 : S(DmmX^h^ 

m^x'ox<miL^'it^tci^i^i-t. -r>'j?,m^i^<DpH^8. 5—10. oiz.m^-t^^ti)^ 
[0075] :^^m<D^'-^i^m.^mt. ^mmti^x. 7kjnt7i^tyKm^^mmm(Dm^^m^ 

0— 80*4%-efc-5o 

o 
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<75^:x-7^yuil. ^/u^y/WTyw^i— -rh^tKu^yu^yyi^TyU:!— yp^ =^'irV'^^)^ 

^fc. J^««. -^yu^h— yi^, yyut'h— yv, i/yu=iy7i5'h>', -^yuh— >?.^;6S$f *U 
v\ 

[0077] if.m^<^^^-y^%^imi\M. mnhx^x^mM^^wm'mi^kjX'fi^zLh. 
[0078] *fc. ifmm<D^i^';^m.f^m^\t. -d^i^com^t^tii'&mi m.mm ^n^tnm^ 

[0079] ;^|g?^l;iffiV>^tbS/-^>'^#S?St4^J<tbT(i. mX\-t. Tir^^U^^i/y^i-yU' 
, 1^— ^-fy— yW465. 1^ — 7-ry—yH 04 Air Products and Chemicals. Inc. 
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[0082] ;$:|§BJ<75'i'>i^mj?fei^t-tts j^i^^t-J^^CT. hy^i?y— /UT^^^T/i^;t>y 

[0083] ^^^J3Z.f4P^!M<?5^iJ^LTtt. ^^.^m-rVV^J>^. ^>^irt2t2y^y-/u-rhV 

i^^-?-M^'>A, 1, 2-v'^:/v^y5^Ti/y>-3-:^^(AVECIAS!l ^Ddrir/l^CR 
L. :7'o:3e-iryUBDN. ^P^r-tryUOXL, :/D=3{^-feyUTN)#;6S^ 

hyoi^y— yuT^v.. /i/T5:v, ^/i/7j^y:/^cDT^>^fcJ; t/^tbb(7:)^ 

j^^;!{7y>A. mm-Thv^j^. mmv^^j^^it^aom^^m^ff^mmm 
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[0084] ^^c. if.%mo:>4^^'!7m.m^\^^\ ^-C{i. -r^^^m;5jti^<7:)^T<7)^5><^#fi. -f:^i5' 

T> ^^(-0^b<tt. 25~45inN/m(Dt5ia-e*)-5o 

[0085] *i^pj(^-r>'i5',mfi£#j(7)P5si;^isfei:bT(i. fcixLfi, ^f^^^+^M^mmu 

[I^JS^Rl 1 ~ io;S.t>'i:bi5?1^!l 1~6] 
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[0089] [^7] 
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IS® 



s 



85 



Si 



q: 



• a □ 



Tl 

ri r 
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[0090] ±.^(Dy(y"^m^^^. -{:^i^iy:i^yhyVl^'$'EM930C(±4='—:^yy>m^^ 

[0091] myti^nm 

±W.(D:fy—hVyiy^m\f^. OD(Optical Density);^^, 0. 9~1. lOtSffltCA-Sip 

\mm Duty ^PSLTfPJSiJSrff oT#^nfcfP«iJ#)^. :^7t;fcTiltf^t4f^^m 

00 iux(D^{tTf--c. NiJBim^ii B mm^i^fco 

mm^. ^fl'^tKD'^mmcOOD^, Slt^gatK rspectrolinoj (^ftiS) Gretag 
[0092] ' ROD"( %) = (DX'D ) X" 100 

0 

0 

(mb. Sy^^frfi. Filter:Red. ^m.:D50. nm-fkiZ^) 
f¥ffil :ROD;5S85%i^;l_b 

[0093] mi:ifp^mm:^y:yi^)wm)) 

±IB(^;i7— h•J2/>'^ffiV^, OD(Optical Density)/^?^ Q. 9~1. l<D^m\^A^X^ 

{^RIJSU Duty ^UMLTRlJSlJ^no-r^ibnfcRl^iJi^^. :^>^>">^if-^— i?— O 

m^^x ^tb^*Ht^PriJSlJ*^<^ODS:, SitilStKrSpectrolinoJ (^fp^) Gretag 
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[0094] ROD (%) = (D/D ) X 100 

0 

D -MM^^mcDOD 

0 

mU m^^mt. FiIter:Red. ^m:D50. Umn:2m) 

Wffil :ROD;a^85%]iJl_h 

f¥'(ffi2 :ROD;6570%ii;l±85%7l^^ 
f¥ffi3 :ROD;5S55o/„^_t- 70o/„5|^^ 

i?ffi4 : ROD;6S55%*iS 

[0095] 

o 

[0096] <«S|g'9tti¥'lffi» 

±m(D:ti-hV^yiy^^\^\ lO^^m^^mLXmWlV. ^r(?5/X/M5]E^(CP±:tl:JL 

[0097] [iHJJtSm] 
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[0098] [^8] 
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2 
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[0099] *#,^JtLT— ^^(1) T^^$tb^-fk-^#i^^fflLTV ^?);5S;{7/^#^i//^s$^^-f- 
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10) ^m\'^fc^'^<Dmim n ^^*)mmi}^o 
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-^^(1) 




2 

-cR'=*fcn-cR'=^*i-„ r'. R*{i. #>!r3fia:ic, Ti^mm^. mmmm. ^ 
bx. 7i<.mm^. ^ND<5^vj^^. ^ii^j^^. tS^^j^s. ^^ms. ^>Tym. ^^i-^i^ 

. ry— /i-;d-:35^v^;«7/^x}<::i^v;d-dr->S. Tyu^^r/uS^fcfiTy-yuS^/cfi^^^S 

v':^7/U/i<— yi^T$/S. T'^)—)\yir^l^-f} )\y^^=-)\yTx.J^^ Tyu^/ujoiU^Ty— yi^ 
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— yw^/i'/jN^^i'S, Tyu^Sr/uiaJzt/T!;— /^;^y^7>f^y^S^ ^/1'7t^^/^S> ^/i' 
Mb2] 




z^^yhmm:fjW:xh'ox.^:^^m^!^t\^xm^mi'-9(D\,^-rnt^-m\^mwi(D-( 
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m m m 

-^^(1) 




2 

R'=^^-ro r', r'«. #^?45i(c, Tkmm^. mmmm. ^mmm. mmmmm^m^-to 



